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lation of chondrocytes distributed throughout the ri»stic« to 

V t v ! \t l x 1 1 

lagen fibril meshwork, proteoglyt « Vt c 

drocytes are unique in ieyh datively low \ 

t x i Ne'v distributed within the surrounding 

! eoilagens g 1 its form and tensile 

eeanadufifbi!-- 
fiction bearing 
lining becomes 
-Yemen! may be 
d bone typi- 



cally c 



mhfo. 



\ ere . 



nited. 



sess fully, hyaiute cartilage regene 



y partially under cert. 



generally do c la 1 
ik conditions due to the 

t ) ' \ L 1\ il J s 1 1 1 

<- c , ^ i 1 Uc 1 A<* t c W 

1 S L V { v. 1 1 >1 i C I 

u _ of 1 res lafibt ai! 

e that Lacks ihestnictm biomet ca 
iyai.il rtt i -sew the. mr c its m V tu , 

. 11 1 :> . s , . , , v . 

d wi s such a uni pain, locking phe iom na 

end reduced or disturbed iuiiciioii. These lesiotts m difficult 



and lactate. Hie tempo ran win relief is hel vet t< re at 
from removing degenerative cartilage debris, proteolytic 
enzymes and inflammatory mediators These techniques pro- 
vide temporary pain relief, but have little or no potential for 
further healing. 

Repair stimulation it: conducted by 1 a of drilling, abra- 
sion arthroplasty or microfracture. Penetration into the sub- 
chondre.l bone opens access of the host's marrow derived 
it cells ■and u bleeding and To; i>; clot 1 ) 

the tissue exhibits degeneration, loss of resilience, stillness 
and wear characteristics over bate. 

The periosteal. perichondrium have beet. Town 
contain niesencbyuitil progenitor cells capable ofdifoerene.a- 
1 1 1 1 j tfts in botl 

animal and human models to repair articular defects. Few 
1 ^ i 4 1 1 t 1 1 ih 

which most likely reflects the decreasing population of osteo- 
chondral progeni tor cells with increasing age. Therehave also 
been problems with fixation and stability of the grafts, which 
result in their displacement or loss from the repair site. 

f cells grown in culture provides another 
it:g a new ceil population info chondral 
-beets. Oarhcel fo is a commercial process 
bs own cartilage ceils for use in the repair 
in the knee joint marketed by Genzyme 
tilted States and Europe I he procedure 
tike a biopsy iron; a healthy, less loaded 
tiiage. Enzymatic digestion of the har- 



'Fransplantation 0 
method of mtrodaei 
tu 1 'e. a> . ! ■ 
to culture the pa: iom 

1 1 it, a d ec 
Biosurgery ha the Li 



vested ii 



pe 



labor 



bivijicd. ; 



autologous ceils are injected during tin open and extensive 

i is J 1 a v 1 K s ^ ^ ] _t \S ^i^ ' s 

t I t 1 r j I t t 

autologous periosteal flap with cambium layer facing down is 
used is; seal the transplanted ceils it; place and act as a 



it he. 



e bein 



1 progre 

ot osteoarthritis. Osteoarthritis is tbeleadiia 
ity and impairment in middle-aged mid 

costs. Each year, osieoarthrii 
million physici 



111 I ! . ' » l I I 

. to severe forms lory results, including the ability to 
cause of disabi!- physical activities, in more than 80': 
?ed and older individuals, biopsj pe« . f the tissue in die g 
social and psychological 55 1 ee Eow ; evei long £ 

cedure in rabbits and dogs shower 



adra! 



e plat 



ts and more than 500.000 hosphaii> 



showed degradaiiea at the implant site. The original study 
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report has been erihei/ed lor not being a prospective con- 
trolled randomized study and for lack of quantitative or 
mechanical data. Of interest, a 14 year follow-up of a similar 
m com- 
bination with one of several treatments (removal of bone S 
^ 1 , ulio excellent knee 

one tit 8% < the pa; nts In urthe studies ire 

< v. >. < ! i its he i - ti tt 

U ler ewbeti - s jciini limed 1 del 

prevents joint degeneration. to 

As with the perichondria! graft, patient/donor age ratty 
compromise the success of this ' ^eJ i as the i t ' m 
popnia s t! reusing 1 ge Disadvantages tt 

roeeds wo separate surgical 

xjcednres. r t t rroundingt a lege when 15 

the periosteai patch is .sutured in place, the retpj ire-merit of 
demanding microsurgical techniques, and lite expensive cost 

t t > c i re chi 1 

excising ail mjuredoranstable tissue front the articular defect :;o 
and creating cylindrical holes in the base of the delect and 
it m o o . snfh autologous cylin- 

drical plugs of healthy cartilage and hone its a mosaic fashion. 

c osteochondral pi i , ei weight- 

1 , . t ... - . m ejo nt flu-, keh- 25 

aiqwe. shown in Prior An i SO 2, can be performed as arthro- 
scopic or opett procedures. Reports of results of 
osteochondral plug autografts in a small numbers ofpatients 
i v i i ' s i i i r, ' , { t |i t 
however Jong-terra results have not been reported. Factors 30 
that can compromise the results include donor site morbidity, 
etleets of joint incongruity on the opposing surface of the 
donor site, damage to the chondrocytes at the articular mar- 
gins of the donor and recipient sites during preparation and 

sit t the grait over time. 35 

Is ites r t s steochondra 

cts tin s ippro i i i t 1 fmeat of 

i % >o , < nidi detovUoad foe healing of the chon- 
dral portion of the autograft to the ad jacent articular cartilage 

< r j t of targe allografts of horse and overlying 
. s v ca i > L Mint, that involves a 

, n autologous cylindrical plugs, 
as wed as tor a non-contained detect, lite advantages of 
osteochondral allografts are the potential to restore the are:- a- 
tonne contour of the joint, lack of morbidity related to graft 
-m > w h ) 1 1 u grafts and the ability 

\ t sat ll l It r H i o^ tv 

Clinical experience with fresit and i'rozcr; osteochondral 
allografts shows that these grafts can decrease joint pain, and 50 
that foe osseous portion of an allograft can heal to the host 
sons md the el i cat: hut s articular 

surface. Drawbacks associated with tins methodology in the 
clinical situation include the scarcity of fresh donor material 
andpo-fcr .ont tmto « re ' t 
frozen tissue. Fresh allografts cany the risk of immune 
response or disease transmission. Musculoskeletal Trans - 
> i i n to 1 t i grafts in a 

media that maintains a cell viabilitv of 50% lor 35 davs at 4" 
C. 60 

) 1 1 s 1 i s e i K 

0 . v. towards hone it which are implanted in a hone 

.t. \u - - i-t mnopl'ie ue 1 s Pi< V u mu 
296 issued Aug. 21, 1 990 which discloses a bone graft device 
comprising a cortical shell having a selected outer shape and ss 
a cavity formed therein for receiving a cancellous plug, and a 
cancellous piug lined into the cavity in a manner to expose at 



t S Pat X 6 0"^c 762 ssut M t 
2000 having a cylindrical shell with an interior body ofdeac- 

1 ! i d t " >\ s K 1 i 

4. 2002 directed toward a bone spacer which has a cylindrical 
1 with an tnien itgt ig bore 

mi or , t ' N i ^gA 
2 i M \ > 1 K , a m „ 

having a substantially cylindrical body \i t a o J 
bore dimensioned to receive hone growth materia:;,. 

U.S. Pat. No. 6,379,385 issuec \pi A As to,,. >ses an 
implant base both- of spongious bone material into which a 

it to S ,1j r 

ment can take die s i m cm, a piumhis , 

\ t l s S v. < fit s i s i\[ 

25, 2001 which is directed to a load bearing osteoimpiani 
made of compressed bone panic I - eiormofacy 

sit sr ^ \ t s r 

1 I s c j p ) 

I i demincrah/ d c.lscc mac mis 

Pat. No 6,0' m s \ tXtolow j ioi 

Mil 1 1 1 t s 1 ^ is 

hotly and a thoragbgoing bore. 

A number of patents m the prior art show the use of bone 
putty, pastes or gels to til: bone defects. U.S. Pat. No. 5,290, 

i M,!r ' rali/.t 
bone powder composition using an osteogenic bone powder 
with large particle s , , i i , 1)111*, Mivi;l,2 
em. mixed with a low m t> 1 ' \ s 1 

pound possessing from 2 to about IB carbons including a 

(eiasws >:f different c< iipormd n t 1 

charides, u A , , 1 ilisjmmibiu oligosaccharides 
and polysttccharid.es. 

\ >r v c is Pat No 5,073,373 

is.-aied 1 

1 , cular iw.-iAit glsee.n canier 

1 1 t ' 4,476 issued May 24, 1994 

and 5,507,813 issued Apr. 16, 1996 and the tissue forms 
described in these patents are known commercially as the 
GRAPTONOiO Putty and Flex, res need veto. 

t 1 - W <A t s,m. to t , 1 

immi _ let) 
in bone by mixing biocompatible particles, preferably poly- 
1 1 i 1 t e v >. t ir > ! 

iate in a matrix selected from a exoup which lists hyaluronic 
acid to obtain a molded semi -solid mass which can be suitably 
worked lor implantation into bone. lite hyaluronic acid can 
also be utilized in monomelic form tsr in polymeric form 
I 1 1 i 1 1 not igi greater '.1 bout 

one million Dalbms, it Is noted that the nonbloabsortxible 
material which can be used to form the biocompatible par- 
ticles can he derived m xenograft bone, homologous In 

L j ^ 1 ^ si 1 w I It 

, u bstar se o ' - 1 t -it 1 m , . - , < rat 
aimed bone powder rnorsehxed cancelioas ht.tne, aspirated 
bone marrow and other autogenous bone sources. The aver- 
age size of the particles employed is preferably about 0.1 to 
about 1 1 preferably a 2 nm 

t t to, u 0.3 mil ; 1 , eren 
dully mentioned but not taught thai particles having average 
sizes of about 7,000 to S.0CX) inicrons. or even as'smali as 
about 100 to 700 microns can be used. 

U.S. Pat. No. 4,172,128 issued Oct. 23.1979 discloses a 
tleminerah/ed bone materia! mixed with a carrier to recon- 
struct tooth or bone material by adding a t > 1 J n L 
to a mineralized bone colloid;:] materia';. The composition is 
' , , , 1 n A 

which may be derived from human bones and teeth, dissolved 
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toiw 



o whiei 



idded :i 



physiologically v j m r < s ^ i 3 such as ilk 
■> ! « <. i , c 1 1 * ii i which causes 

added to form a gel. The gcS will be flowable at elevated 
temperatures above .35" C. and will < K brought 

i " \ nmu d ionotropic 

t i >. j i nsibiefor 

spatial cross-linking 

US. Pat. No. 6,030,635 issued Feb, 29. 2000 and U.S. Pat. 
No, 6.437,018 issued Aug, 2fo 2002 are directed towani a 

i j t> nd i flowable gcd compos is so; 1 
application io a hone defect site to promote new bone growth 
i ihc silo which utilize a new bone growth h 1 )u 0 coin- 
pound of demmemh/.ed iyophftmed allograft bone powder 
The bone powder has a panicle size ranging from about 1 00 
loa > 83 < i i and ixed < i i ngh ; >lect ir weight 
hwhocel carrier which contains a sodium phosphate saline 
buffer. 

The use of implants for cartilage delects is much more 
limited than thai for 'cone delects. Aside from the fresh 
allograft implants and autologous implants. U.S. Pat. No. 

< / s <. i j! lis 



TCF-fJ. BMP-2, BMP-7, PIXiF. PRl> V'BOP - 
and native growth factors, human allogenic 
chondrocytes, human allogenic or autologous 
cells, stem eel I i net t rix t 

like growth factoi I , irar fe a i ig growth i t I 
kin-l receptor i > \ k c 

d.nwd .k"n I ^ , Kiwi bedgehog 
hormone-rei itc > a< t \ e ghue a id \ 

vi iclo 'ii. j\i us fur c vn. 

) growih faetot ON A s 
other types of nanoparlictes thai can code for 1 



■ pas; 



delects. The surgical technique is arthroscopic and includes 
debridhhg (sh< ■.irw n j ei t to'n it 

) s followed by morseiifong the base of the tti i w< delect 
< 1 iked ! o,0(.ei ,s \ , k To ' 



>f ihe 



mdyia 



uxirig the articular cartilage with lite cancellous 
paste is then pushed into the defect and secured by 
prop s 1 i u 1 i ne >c [ e - < 
ed . ' r ge stimulab plurality of 

biological glue. All patients are kept non-weight 
earing for four weeks and used a continuous passive motion 
tachine for s;\ 1 < I u appearance of 



also he 
cells, o 



ndity ; 



ilabil 



nilar 



mosaicplasty. 

I S Pat N.. 6,370,367 Issued \pr. 30, 2002 discloses a 
> s ^ t j i t, p i ion 

hi o'\ or! i t ii i 

defective area of the joint. 

S \ 438,03 s tec. 3, 2002 d loses at. 
allograft plug with a cartilage cap which is surface contour 
matched io the surface of a condyle defect area which is to be 
replaced. The allograft plug is transplanted in art interference y.i 
Ml! ii 1 1 tit d -r i\ u . „ 

SUMMARY OP THE INVENTION 

55 

A cartilage a3 ft construct i a, a plug 

with a subchondral hone base and a smaller cross sectionai 
cartilage asp for repairing articular cartilage defects is used 
together with a .mailed cartilage in a biocompatible carrier 
forming a paste ot gel w hich is < id j ot placed in so 
e channel formed between the cartilage cap and a wall of a 
bore which i- been cm into ihe patient to remove the lesion 
deiec is \d !l i vesm i t 

in • s'der to ineivu -e chondrocyte migration and prohk rat. on 
hacft ailogfati construct cat; support the addition of a variety <:o 
of chondrogenic stimulating factors including, but not limited 
to growth factors (POP-2, PGF-5, FGF-7, PGF-9. 1GF-1, 



1 1 1 >' b w inch pro\sde-> pair re'ief restates oi 1 

1 I i > t. t 1 1 Ct v 

replacement. 

It is aiso as; object of ihe invention io provide a cartilage 
• iphmt whlcl tily placed in a defect area by the 
surgeon unngan nl> 

I it it jet e raven j k 

allograft implant which has load bearing capabilities. 

1 t i It t vide a of 

implant p>- ^ ^ 1 ^ 
thickness lesions. 

It is yet another object of the invention to provide an 
allograft implant which facilitates growth of hvatinc carti- 
lage. 

lt isanadditiotsaiobleetoi'Uu liiveritiott to provide implant 
pi g,s together with d gel form i 

t ithd al ( gn' 

tissue, some of which would otherwise be considered waste 
and thrown away. 



Thes. 



wdw 



d lea; 



ihe present invention will become app 

i i m fo „ w . >s >\ i i 

with Ihe accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows the anatomy of a knee joint; 
hi fot t w^ i the 

prior an; and 

FIG. 3 shows a schematic perspective view of an interfer- 
ence fit cyifodru _ 1 cho! 1 phi 



blfo. 4 i; 



vc v;ew of a cylindrical 
ffograft osteochondral 



h k t . 4 da >w s an eiiiarged poi »r«N t 
subchondral bone inicilereiiee Ii! 
i pj c cap 

PIG. 5 shows an enlarged perspective view old; cylindrical 
t ft i i 1 i s!nglia\itig 

a tapered cartil ig , t d t oniot . ,utd 

Pfth t> shows i enlarged perspective view of an allograft 

osteochondral plug with a cylindrical cartilage cap having a 

stepped configuration and an interference fit subebondrai 

bone portion of the plug, 

DESCRIPTION OF TH INVENTION 

The term "tissue" is used in the general sense herein to 
near nip, hie tissue die survivab 

ity of which is improved by the methods described herein 
upon impl <s culat he overall dunibi rtv at l 

f if the iiuplvti' are improved am host 
system mediated respemses, s r t 

The terms "transplant" and "implant" are used iniercban- 
gably to refer to tissue, material or ceils (xenogeneic or alio- 
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geueie) which may be introduced into the body of a pattern to 
o structure ion o! 



[he terms 



is whit 



where 



- , v 



viih o 



"autograft'" refer tc 



allogeneic" and "aiiograii" refer to cells 
aid '.issue which originate wild or are derived ire;;; a donor o i 
the same species as !he recipient. The terms TKenoger.eictoind 
"xenograft" refer to ceils or tissue winch originates with or 
arc derived from a species other than that of the recipient 
Ti;e present ire, emu si is directed ■•o, nr.h a eariiiage repair 

merit and best mode of the invention is shown it; FIGS. 3 and 
4. In the production of the invention, an allograft i a plan! plug 
having a subchondral hone body portion 22 and an overlying 

24 t it 

rial, chondrocytes and phiripotent 
proteoglycans. The ping is then froze 
C. to -IC^C, preferably -70° C. a 
its water content. 

In tine treatment for eeii. chondrocyte and proteoglycan 
r 1 1 1 . lage am ugs which we.-< ire 
viousiy harvested from a donor were soaked mhyaiurontdase 
typ iiiig'ml ryp-.b il it i < 0 chatter 3 



i \m cells anc 
i within a range of -20° 
d lyophilized reducing 



The boue portion 22 tints has an interference ht wiihin bore 
»0 i bchond xu e fayei the h red the 

cartilage cap 24 is spaced away Iron: the . v n,u aye ! 

- ■ •> I _ , t M 1 

t v. \ 11 i 

ii tin bet ween i >> microns and ) microns tiiid a 
depth which may differ as shown i i s K\m 

in FIGS. 4 and 6. If desired, the step may be cat slow n adjacent 
nleieaM 1 t j c t 35 
■ as is shown i n PIG. 6'. This provides an osteochondral plug 30 
having t ik i cartilage cy hndncai shaped , 32 with a 
f > Ks tt , s n K 

ai m, hi, i& 102. Since foe cop 32 has a smallerdiaraener 
than that of the integral cylindrical bone portion 34. the cap 
cyiindei <n i 36 ! ,0 sidewah 

ring sh sped l j u 1 ^0 n \ . ■ k 

and other add)*' v^s a b j ' ' Ik s u 

width as previously noted. 
Another variant of the above is the implant plug 40 shown 
• in FIG. 5. Implant plug 40 has a cylindrical subchondral bone 
portion 42andanowr i op 44 

The cap 44 has 



-al sec 
section 48 havi: 



«i4f.;i 



surface 40. 'j 



cap 



ml) and the samples were placed in a test tube for 18 hours at ?•> nel 50 with an inclined bottom s 



37° to. with sonieniiom 1; was ibtind that souieation is not a. 
ce>. , ' s f res of soaking vary with 

concentration ofhy aluronidase and trypsin mdcat it 
as 2 hours. The plug samples were decalcified, washed w/DI 

\ o ol ^ ll,J 1 i 

' j "T hours to rersiove ceiluiar debris, proteoglycans and 
sterilize. The above method has been previously used on 
human < < ami is set forth in the Journal of an 1 „ 
12:4, 1985 by Gust Verbruggenetal titled Ri i 
Grgan Cuiiured Hiirmi.n Gariii.age Replacement ot'h'.n/ymati- 
caily Removed Proteoglycans Daring f.oiigieian Organ Cui- 
Iks v. i, i t v. t e ndrated 

<- 1 s i n <. , i c i ! -"70 C i r d ivo 

ohbii-'.ed to reduce the w ater content within the rnuue of'abou; 
0.1% io i 8.0%. in atiaheratnive usage., the plug samples 



e defiiied by 



tapered 



. mi 1 < 22 a ! a i i 1 n 

ifitegt k tp 24 and is placed in a blind bore or core 
s " s i "t n i ^ v > n area of 45 

the bone 1 00 of a patient with the upper portion of the carti- 
lage cap 24 being cot away to form a stepped configuration 
wi til the bottom step 26 having a planum upper surface 27 and 
ti diameter the same as the cylindrical subchondral bone por- 
tion 22. The cylindrical sop step portion 28 has a diameter 50 
smaller than that of step 26 with a flat or slightly rounded 
upper surface 29 corresponding to the configuration of the 
surface of the original cartilage 102 remaining at the lesion 
area being treated. The length of the osteochondral plug 20 
cart be the same as the depth of the bore 60 or less than the 55 

<>n the base 

ol lie plug i (I a in 

cartilage car eve til the larcartil igc 1.02 
If the plug is of a lesser length, the b o du bug implant Ts 
not supported but support is provided by the wall of the bore 60 
60 or respective cut out area as the 1 i ; i f the ping is 
fence fit within the bore or cut out area with the cap 

W . ' vO ' 1 i 1 1^1 J U ' 

With such load bearing support the grab surface is not dam- 
aged i weight or bearing loads which can cause microrno- <; 
(iou interfering with the graft interface producing Hbrons 
tissue interfaces and subchondral cysts. 



sin-face 46 is formed when the plug 40 is inserted m the bore 
t n fo i 1 '<. i 

cai carrier mixture aim additives. This channel has the same 

ftit on i it 

and filling the channel 50 anc it rti n o' fie dou 

60 or cut away area with a desired amount of a milled allograft 
cartilage mixture .and u biological currier such as sodium 
35 hyaluronate, hyaluronic acid and its derivatives, geiaf in. col- 
lagen, chitosan < !g v. 1 1 1 Vtoi.m, «j poly- 
mers. One or more additives na h >, ^ s >< 
iug factors including, but not limited to growth factors fPGP- 
i d - f , 1 } >><-• nV 
-to 'biM »1 a ibuii to i ' • t K ' -i 
human aflogetiie or auttiiogous 
genie cells, human allogenic t 

lh 1 m i lie > ' I as > i ; to , .11 lis 1 
ized bone matrix, insulin, msnu . tor- . . irtcr 

45 leukin j . i 
let-derived growth factor, Indian hedgehog, parathyroid 
hormone-related peptide, viral vectors or particles from 
adeno-associated virus used to cany genes from growth lac - 
for, DMA delivery, naked UNA |N 1 « tnd othc 
so types of nanppanicles that can code for DNA or cytokines can 
be added to the allograft cartilage mixture. The mixture will 



r autologous bone j 



e the c; 



icy of a p 



If desired demmeralh 
powder having a size range from 200 to 850 nucr 
weight ranging irom 1% to 35"oo, . 
be added to the milled cartilage glue mixture 30. hither 
autologous oraibsgeneicceiis can bedepwaicd into thcilefect 
area but preiertibiy allogeneic cells such as chondrocytes are 
toil in f u t > : io 50t) mi ceils per no of 



o 40 n 



ceil solution t 



dep hi ic detect art 

prior to insertion of the plug and in the channel bet ween the 
plug and the bore | - t deposited 

Suitable organic glue material can optionally be used to 
keep the implant fixed in place in the implant area Suitable 
organic gfue materia! can be found commercially, such as tor 
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; TISSEEL& or TISSUCOL.® (fibrin based adhe- 
nnnoAG, Austria), Adhesive Protein (Sigma Chemi- 



10 



» esiveB (i)ow Coming. 
USA), fibrinogen thrombin, elastici, collagen, casein, albu- 
min, keratin and the like. 

EXAMPLE 1 

A turn-viable or ^ 1 > i X i urn plug cohjAsI- 
tg o! e i [i i use i i I'huu : 

i • ! ' e m i [to _ p c lit! r 

aal plug block was treated wish a solution or variety of solu- 
tions sects as hya.iuro.nidase (type i v-5), trypsin and a cliio- 
roforra/methanoi to remove the cellular debris as well as the 

s I k J I 1 It. t ^ <.!.-,) 

believed 1 this removal provide;; signaling ;o stimulate i 
si i v ii • ' it i i i i cvs pro- 

-i -> on » e n The plug 
i b i • oak as shows umd mi lb 

a configuration shown in the drawing to have an interference 
fit for the bore size cut in the patient. The diameter of the 
cyJindri ch raibon r'.iot c pi eg r ages farm 



deposited into the cartilage detect arihroseopically and tit into 
the defect where it is held in place by the implant which is 
placed over it as a cap. 

Allernativeb 1 h have been grown outside the 

patient are inserted by i e t the t ' i t site prior io, 
during or alter deposit of the cartilage matrix into the defect 
are.! Snob ceils inchsbc allogenic or autologous bone marrow 
% t I ui i - u\ ,s , ^ , > t J li 

'llspreii bH inaes from 3. OxlO 8 to 5.0x10 s or Ihan about 
100 million to about 500 million cells per cc of putty car ge } 
mixture. This composite tnaierial can be injected into the 
Ul t t ^ cr 'tis 

tnatrix can sapper: the previously mentioned chondrogenic 
stimulating factors. 

t is also en 1 mini rti neee; idA 

dieosieoe 1 ■> i t } 1 1 

it i eno-as % 1 r s tors SAV) or recom- 
binant adeno-associated virus irAA'vh conlainin* « growth 

e \i \ A s ^ , t s < lC u 

codes for pr< 



t by dlfi 



•-; po 



bleb b 



fthe 



small enongh to tit throngh the endoscopic cannula. btJt large 
enough to niimxm/e the nnm'vi it _ n 1 1 1 1 1 ^ 
^ i/-e j i suits at the recipient siK 

Ik 1 ich.ie 
oi'snbcbondralbonei j \ i i c v. . t u > 
the patient so that i surface cartilage 1 plrtg 1 be even 
■\; , i ! io, ! i , » . J( i a ' % t t > < 

the host tissue. The treated plug also creates a more porous 
matrix, which allows more celts to enter, 'the phtgand minced 
hyaline cartilage can be stored frozen or freeze dried tad 

ipp '1 u Id i i i t 

tors, lite plug can be inserted arihroseopically similar io the . 
raosaicplasfy procedure or throiighanapenincision. The plug 
and cartilage materia! can be i i in various dimensions 
depending on the size of the detect being treated, 

b s ; 1 i i it r „ >s rc *ui 

below ia a prepackaged amount to fill channel 50 and provide , 
cartilage cell growth lor the osteochondral plug front the 
outer diameter ol" the cartilage cap to the inner wail of the bore 
ic' in be putty or gei 

C s 1 t till 

The base of the bore 
formed by the extent" 



to SO . evrg m , t) % 

a carrier of sodium hyahtromsie solution 
ight ranging from 7.0x I if to 1 .2x10*) or 
m o i , 1 \ <■ v. j i 

in. collagett, cbitosan, alginate, battered 
mens, and synthetic and peptide based 

j ! i l S > 

iiage is milled to a size ranging up to 1 



sap 



'Die operation of placing tin 
i « tiiage ii 11 t, cot pr ses drilling a cylindrical hole in 
■■ p it) a J s t i i io I o»r t e d w, . 

area of cartilage; (b) placing the pretreaied implant bore 
interference with the wail of the bore; and (c) placing 
t i >rh;.ibl rri 

in a channel formed between 
: ami me card iage iayer of the (I 

Hie principles, preferred embodiments and modes of 
opeiatio , t 

foregoing specification. However, the invention should not be 
construed as limited to the particular embodiments which. 
: have been described above, instead, the embodiments 
^ c K i 11 s I < strain c rather than 

restrictive. Variations and changes may be made by others 
without departing Irons the scope of the present it 



atbatt: 



ail age ; 



ullage pieces mixed in. a biocompatible carrier and a 

r % «- _ A phi 

a subchorial • p t i u uo 

.-> form an interference fit against a subchondral bone 
used as a result of a bore limned in ; : delect area in 



cap wbiv 



1 i gel >tt iK i iht'uA 
that its water content ranges from 0.1% to 8.0%, ranging from 
f 5% to 30% by weight and the carrier ranges from 85% to 
70% by weight. The particle size obihe cartilage when milled 
is less than or equal to 1 nun dry. The cartilage pieces can be 
d io varying particle sizes and the HA or other carrier 
e different viscosities depending on tire desired con- 
■' of the putty or gei. Titers cartilage matrix can be 



drocytes and proteoglycans, said can having a lira; cap poo 
:> tiot vl k 

portion of said plug, said firs! cap portion having a diameter 
the same as thai of said subchondral bone portion of said plug, 
and a second cap portion, which is located remote front said 
subchondral bone portion of said plug ana which has a diaut- 

5 eter less than that of saul subchondral bone portion o; said 
n s i ! l t r ( ) i 

it i step winch hems a ring-shaped gap positionabte 
i i 1 i ltd _ t j i , 1 i bore 

Armed in a delect area in articular cartilage of a host, said gap 

,' beisig sized and shaped so as to receive said minced cartilage 
puity i , promoting cartilage eel; growih in said gap and tor 
enhancing tissue integration between said plug and host tis- 
sue, when said plug is inserted it a bore Sormch in a 
area inanit >fa host 

s 2. The combination as claimed in claim 1, wherein said first 
cap portioii has a cylindrical shape, and said second can 
portion has a cylindrical shape 
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. i i it s * ). > > 

1 1 pe and said second cap 

portion has a cylindrical shape. 

4. The con i i m3,whei id fa 
cap per; ion includes a small diameter end positioned adjacent ■ 
said second s.-«p portion, and a large diameter end positioned 
adjacent said sebel Ira; ae potior; 

5. The combination as claimed in claim 1, wherein said 
led carib me PR\e, are md i. n. j 



imed h 



where 



re bit 



n hhtrther 



KiF-i 



1 ii - , ■■ i 1 1 1 1 ' 1 

ieces and said biocompatible carrier. i 

elaimc claim 7 vhercin 
aic stimulating -actor is one or more of a grout) 
d" growth ;a s iFGF-2 . t 1 
f-'-p, BMP-2, BMP-7, PDGF, PRP, VBGF), recom- 



-B, interlea- 
aor, platelet- 



bmant tivegi r s , a 1 vc 

chondrocytes, human allogenic or antologon: 
ceils, stem eeiis, d«miaerafized bono matrix, « 
like growth factor- ! . imnsibntiing growth fact 
kit ' receptor antagonist, ftcpatocyte growth ! 
derived growtii factor. Indian hedgehog at 
hormoae-reiated peptide or bioactive glue 

9. idie combination as churned in claim 1, wherein said 
biocompatible carrier comprises one or more of a group con- 
sisting i » t hyahmmate, byaiuroalc acid and its deriva- 

ve I c c ritosa I e. bulTerc PBS. 

text u i ymei i t! i I >cpt 1 I 

gels. 

.10. 'Die combination as claimed in claim 1, wherein said 
allograft bone phig has been byophihaed so that its water 
nte angers horn abort; 0 1' i it fix it 8 0% 
ii IKtnna 1 i > i ! II , ' 

allograft hone plug is coated with a solution containing an 
adeno-associated virus segment carrying, a cartilage growth 
gene. 

12. lite combination as claimed in claim 1, wherein said 
allograft bone ping is coaled with a solution containing an 
adeno-associated vims segment carrying at least one gene 

i DNA. naked DNA, 
RNAi, biological and other types of naix.-pariiclcs that can 
code for DNA or cytokines. 

13. The combin in tint 1 it 
allograft bone plug is coated with a solution containing a 
recombinant adeno-associated vims segment carrying a car- 
tilage growth gene. 

14. idle combination as claimed be claim j , wherein when 
s i ! sha phas lib iii a „ tr t s 1 i t j 
to 1 000 m:erons. 

, t Mtn t ou J ilv k e. ivtet 

said ring-shtmed gat; b;ss a width la i range I i 100 micron* 

to 500 microns. 

16 T l t v. binatio med i !. * i » 

allograft hone ping has been sterdr/ed in an antibiotic soak. 
17. The combination as claimed in claim 1. wherein the 
in ' i portion is in a range from about 

200 microns to abon! I ■ a o microns less Pa the 1 tt a t <n 



t.Amethodofrepaii 



.Ida 



cthod 



of; 



e pettier 



i ) \ ^ ' sterile, o , i 
plug, the plug including a s 
an integral overlying car 
treated to remove cell u tr >eytes and pro- 

t J , i i irst cap por t hk ) i 

located proxin t c portion of the 

plug, the isrst e portion 1 iiai erer the same as 

that of the subchondral bone portion of the plug, and a 



p- port 



e porde 



ir i U > ^ c ecot i t ' 

portions being separated by an annular step formed in 
tht ca iagt ip 
(b) forming;! boreinanariiemar cartilage delect area of the 
patient, the bore exposing a subchondral bone layer awl 



ingvbep-hg 
e po 



o a i p. g- ;c surschon- 



i 1 t i -> • , or and (ii) the 

e\t ,o; pomv w an 

? annolar step in the formation of a ring-shaped gap posi- 
tioned alon e.,is ' k e . o ^ a g_e layer, and 
(d) providing th i ped > i minced cartilage 
putty to pen eeattdag m s h in the gap and to 
,i iikt 

cartilage pieces mixed in a biocompatible carrier. 

19 I - te milled 
cartilage pieces have a size less than 1 mm. 

20 The method as claimed in claim 19. wherein She milled 

> cartilage pieces ate derived from hyaline cartilage. 

21. The method as claimed in claim 19, wherein the minced 
carnitine patty includes a ehor.drogomc stimulating factor 
mixed with die milled cartilage pieces and the biocompatible 
carrier. 

) 22. The method as claimed in claim 18, wherein the diam- 
eter of the second cap portion is in a range from about 200 
microns to about 1000 microns less than the iiameter ot said 
subchondral bone portion. 

23. The method as claimed in claim 18, wherein the bio- 

> compatible carrier comprises ot < 

ing of sodium hyaluronate, hyaluronic acid and its deriva- 
tives, gelatin, collagen, ehiiosan, alginate, buffeted PBS. 



ad s. 



24. 1 



a step of lyophilizing the ph 
range from about 0.1% to a 
being performed be lore sail 

25. The method as claim 
s shaped gap has a width in t 

microns. 

26. The method as claim- 
shaped, gap has a width in i 



i illici >< 



